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THANK YOU!
With a big thanks to our construction 
industry leads for hosting STEMFest:

With thanks to our event sponsors
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Welcome to STEMfest 2017

Introducing our 
Project Brief...

The countdown is on... 

...A Giant Squid has been 
accidentally caught off the 
coast of the South-West 
of England and is being 
transported to Plymouth to 
be given a new home at the 
National Marine Aquarium. 

However, there is no space to 
accommodate this creature 
in the current Aquarium and 
no one has ever kept a Giant 
Squid in captivity! 

Creating an amazing exhibit 
to house the Giant Squid will 
give the chance for scientists to 
understand more about these 
mysterious creatures. There 
is so much we don’t know 
about them. By looking after 
one properly at the Aquarium, 
we might discover new and 
exciting things about them 
which will help protect them 
and the ocean that they live in 
for years to come. 

Can you work as a team  
and use your STEM skills  
to design a tank to house  
the Giant Squid?

MISSION 
GIANT 
SQUID!
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Project 
Requirements:

•	The Client (who is funding 
 the project) – The National 
 Marine Aquarium 
 
•	To create a high quality, 
 flagship visitor experience 
 for housing the Giant Squid 
 
•	Initial	Budget	-	£2M	
 

 Timescale – 
 Today: create your project 
 concept ideas and gather 
 information to shape your 
 tank design. 
 By 5pm, Friday 20 October 
 2017: submit your team’s 
 design for the Giant  
 Squid Tank.  
 Thursday 2 November 
 2017: the finalists of our design 
 competition will be invited to 
 return to the National Marine 
 Aquarium where the winners 
 will be announced. 
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This shows the National 
Marine Aquarium site. 
The red line shows the 
boundary line – the new 
tank could potentially be 
located anywhere inside 
this boundary! 
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Common Name: Giant Squid

Latin Name: Architeuthis dux 
(scientists have used genetic testing to show that 
there is only one species of giant squid)

Average Size: 13m for females, 10m for males 
(largest invertebrate in the world!)

Average Weight: 440Ibs or 200kg

IUCN listing: Least concern (the IUCN listing tells us 
how healthy an animal’s population in the wild is) 
www.iucnredlist.org

Knowledge: As giant squid live in a deep-sea 
habitat, not a lot is known about them. In fact, 
most information that scientists have been able to 
get has come from finding giant squid that have 
washed up on beaches or been hauled up  
by fishermen.

GIANT 
SQUID 
FACT FILE!
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Morphology: Giant squid have a mantle, 
eight arms, and two longer tentacles. 
The arms and tentacles account for most 
their length, with the mantle rarely 
exceeding 5m in length (longer for 
females, shorter for males). 

The inside of their arms and tentacles 
are lined with hundreds of spherical 
suction cups, each one made of finely 
serrated rings. 

Giant Squid have the largest eyes in the 
animal kingdom, measuring up to 27cm 
in diameter. These massive eyes allow 
them to detect objects deep down in the 
ocean where there is little light, where 
most other animals wouldn’t  
see anything.

Locomotion: Giant Squid move through 
the water using small fins (that seem 
very small for their body size) located 
at the rear of their mantle. They can 
also use their funnel for jet propulsion, 
bringing water into their mantle and 
shooting it back out to push them fast 
through the water.

Diet: Like other squid, their long arms 
and tentacles allow them to catch their 
food and bring it to their beak-like 
mouths. Their diet is thought to be 
mainly fish, shrimp, and other squid, and 
some scientists think they might even 
attack and eat small whales.

Location: Scientists don’t know enough 
about giant squid to say for sure exactly 
where they live, but they have been 
found in all of the world’s oceans (rarely 
tropical and polar regions). They prefer 
the edge of continental shelves and 
island slopes, and are most commonly 
found in the Northern Atlantic Ocean 
– including the continental shelf of the 
northern British Isles.

Depth: The majority of squid that have 
been caught and recorded by scientist 
and fisherman trawler data suggests 
that their preferred depths are 
between 300-1000m. Giant Squid are 
preyed upon by sperm whales and these 
depths coincide.

Squid in Captivity: Squid are not usually 
kept in Aquariums as they are fast, 
soft bodied animals. This means that 
they could easily damage themselves by 
swimming at high speed into the side of 
their tank!

Squid are also active hunters, and enjoy 
chasing their prey from the deep sea 
up to the surface of the ocean. Not only 
would they not enjoy eating the dead 
food that would be fed to them in and 
Aquarium, but they couldn’t display 
their natural behaviour of travelling 
through the world’s oceans.

Giant Squid Eye – 
the largest eyes  
in the animal 
kingdom’
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Stage 1 – The STEMFest 2017 
Challenge has set the project 
brief and requirements from 
the National Marine Aquarium 
for housing the new Giant 
Squid Tank.

Stage 2 – Today you will  
work as a team on your  
design concepts.

Stage 3 – Over the next month 
you will develop your design.

Stage 4 – Once you have  
your final design, you will  
work on the technical design 
aspects before entering  
our competition! 

As you will find out next, 
construction jobs involve 
more than just what you see 
on a building site. There is a 
huge range of career choices 
in the industry and you will 
meet many of these industry 
professionals through your 
interactive activities today. 
These roles involve designing, 
planning and project 
management, as well as doing 
the hands-on, practical work.

HOW THE 
CONSTRUCTION 
DESIGN PROCESS 
WORKS
The RIBA Plan of Work 2013 organises 
the process of briefing, designing, 
constructing, maintaining, operating 
and using building projects into a 
number of key stages. 
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Construction is project based and 
good teamwork, forward planning 
and organisational skills are essential. 
Work involves collaboration with many 
specialists across the sector.

Working as part of a team, we would 
like you to take on one of the following 
professional construction roles and 
contribute to your team’s design for 
the Giant Squid Tank for the Client  
(the National Marine Aquarium):

KEY 
TEAM 
ROLES
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ARCHITECT
Create a design that meets the client 
requirements of what the building looks  
like and how it works.  
Designs the look and layout of the building.

STRUCTURAL ENGINEER
Help to design and build large structures 
and buildings that support various loads.  
Makes buildings stand up.

MECHANICAL & ELECTRICAL 
ENGINEER (BUILDING SERVICES)
Design the systems within the building that control 
the internal environment including heating and 
ventilation, water supply and drainage and lighting.  
Makes the building work internally.

QUANTITY SURVEYOR
Work out exactly how much a building costs 
to construct and keeps track of finances and 
the quality standard of the project.  
Manages costs.

PROJECT MANAGER
Make sure building projects are finished on budget, 
on time and in line with client requirements. 
Team leader who keeps everyone on track to deliver.
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OR ANOTHER 
WAY TO THINK 
ABOUT THESE 
KEY TEAM 
ROLES...
WHAT WE 
DO, IF WE 
DESIGNED 
YOU!
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ARCHITECT
Lead designer, would decide how tall we 
are, colour of hair and skin.  
Designs what we look like.

STRUCTURAL ENGINEER
Designs the skeleton, our joints and makes 
us strong and safe.  
Makes us stand up.

MECHANICAL & ELECTRICAL 
ENGINEER (BUILDING SERVICES)
Designs our hearts and lungs, makes us breathe, 
wink, smile and makes us think.  
Makes us come to life.

QUANTITY SURVEYOR
Works out how much ‘stuff’ would be 
needed to build us and where the ‘stuff’ 
would come from. 
Calculate how much we would cost.

PROJECT MANAGER
Checks design plans with architects, engineers and 
surveyors, making sure all body parts work together.  
Deliver us to our parents.
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Colour in and label 
this massive mollusc!

This monster 
can weight  
2 tonnes!

It’s eight 
times as long 

as a scuba 
diver!

Each slimy 
sucker is the 
size of your 

hand!

Each eye is 
twice the 

size of your 
head!
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Use this page to write 
down your thoughts!
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ACTIVITY 1:  
IN THE  
SQUID LAB 

 Activity Aim
•	To	investigate	the	anatomy	and 
 physiology of squid 

•	A	hands-on	interactive	workshop	that 
 allows students to explore and 
 dissect a real squid

•	To	understand	the	needs	of	the	giant 
 squid – to inform the design of the tank 
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Giant Squid Needs and Considerations Checklist for the new Tank

  

Specification  Questions Your notes

  

Size of the Giant Squid  • How long in body length?
 • How heavy?

   

Eye vision • How big are their eyes?
 • Why do Giant Squids have 
  such big eyes? 

  

Diet  • What do they like to eat? 
 • Do they like to hunt for their prey?

  

Water depth • How deep do they like to live in  
  the ocean?

  

Giant Squids  • What are the risks for keeping  
in captivity?  a Giant Squid in captivity?

Keep notes here of what you are learning from the 
aquarium team to help inform your final design!
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ACTIVITY 2: 
ENGINEERING, 
SURVEYING AND 
PLANNING 

 Activity Aim
•	To	develop	understanding	of	the 
 environment which is available for 
 housing the Giant Squid 

•	To	learn	about	the	engineering 
 considerations for the overall design

•	To	survey	a	potential	site	area 
 involving measurements and costings 

Did you know? 

The giant pacific  

octopus tank =  

8 0c

The Atlantic Ocean  

tank = 25 0c 



19

Engineering and Surveying Design Considerations Checklist for the new Tank
This tank needs to be - comfortable, efficient, functional and safe

  

Specification  Questions Your notes

  

Shape of tank	 •	 Why	do	the	jelly-fish	live	in	circular	tanks?	
	 •	 Why	is	this	important?	

    
Light levels/ lighting	 •	 What	does	the	Giant	Squid	have	 
	 	 which	means	it	needs	low	light	levels?
	 •	 What	do	we	need	from	lighting	as	a	 
	 	 visitor	to	the	Aquarium?	

    
Temperature range  • Do we need to keep the Giant squid 
for the tank  Tank	temperature	cool	or	warm?

    
Water treatment/	 •	 Why	can’t	we	just	pour	water	into 
Filtration system 	 	 the	Giant	Squid	Tank?
	 •	 What	do	we	need	to	do	to	make	sure	 
  the Giant Squid is happy and safe  
	 	 in	its	new	tank?

    
Size and water volume		 •	 The	Atlantic	Ocean	Tank	is	the	deepest	 
of the tank  tank in the UK and has 2.5 million litres  
  of water and is 10.5 metres deep
	 •	 How	big	will	the	new	Giant	Squid	Tank	 
  need to be – bigger or smaller than this  
	 	 existing	tank?	

    
Tank floor type	 •	 Why	can	you	walk	safely	on	top	of	the	 
	 	 glass	floor	in	the	Moon	Pool	area?
	 •	 Why	is	the	strength	of	the	glass	material	 
  and beams/ load bearings important for  
	 	 maintaining	large	water	pressures?

    
Tank wall type 	 •	 What	is	the	thickness	of	the	Atlantic	 
	 	 Ocean	Tank	glass?
	 •	 Why	is	the	tank	glass	curved?

    
Site location • After measuring the Maritime Garden,  
  could this be the right site location for 
	 	 the	new	tank?
(Page	27	-	sketch)	 •	 Is	this	site	big	enough	to	accommodate	 
  the new tank as well as the necessary  
	 	 plant	and	visitor	experience	setting?	
(Page	5	–	site	location)	 •	 If	not,	what	are	the	alternatives?	

    
Budget  • After considering the potential site  
  measurements and undertaking the  
(Page 25 –  costing exercise, have we got enough  
costing	exercise)	 	 funding	(£2million	committed)	to	deliver	 
  a high quality, flagship visitor experience  
	 	 for	housing	the	Giant	Squid?	

Keep notes here of what you are learning from the 
engineers and surveyors to help inform your final design!

Did you know? 

The giant pacific  

octopus tank =  

8 0c

The Atlantic Ocean  

tank = 25 0c 
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Understanding: Good Engineering = Happy Fish 
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Understanding Water Treatment Systems
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Use this page to write 
down your thoughts!
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Understanding the Internal Environment 
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Name		 Quantity	 Unit	 Rate	 £Price
   

A Substructure
 Excavation & disposal  m3 20
 Reinforced concrete slab –  1 item 75,000 
 Provisional Allowance

   

B Frame
 Steel frame –  1 item 50,000 
 Provisional Allowance

   

C Windows & Walls
 200mm thick acrylic   m2 200 
 viewing windows 
 Waterproof blockwork wall  m2 250

   

D Decoration
 Fine gravel  m2 35
 Shell gravel  m2 30
 Big rock  Nr 5
 Small gravel  Nr 2
 Coral branch  Nr 15

   

E Mechanical
 Heating system 1 item 25,000
 Pump & filtration system 1 item 10,000
 Water supply 1 item 10,000

   

F Electrical
 Electrical supply 1 item 10,000
 Lighting system 1 item 15,000
 Fire alarm system 1 item 5,000

    Total

Mission Giant Squid – Costing Exercise

Area =
Length x 

Width

Quantity  
x Rate Volume = depth x 

height x width
Calculate the volume 

of ground to be 
removed to allow the 

construction of the 
tank’s foundations.

Remember 
to multiply 

the length of 
your viewing 

windows with 
the proposed 

height

This will be 
your total 
floor area.

Now add 
everything 

up!

Choose how 
many of each 

item you would 
like to include.
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1 litre of water = Weighs 1kg  1000 litres of water = 1 tonne

Now for the tricky sums:

1 metre cube = 1000 litres And has a mass  = 1 tonne 
of water    of 1000kg
(1m x 1m x 1m)

10 metre cube = 1000 cubic metres Which equates to = 1000 
of water   1,000,000 litres  tonnes 
(10m x 10m x 10m)  (1million litres)

When considering the size, weight and  
potential location of the new Giant Squid Tank,  
the following measurements may come in useful:

Metric Conversions
  

1 centimeter = 10 millimeters 1cm = 10 mm
  

1 meter = 1000 millimeters 1m =  1000mm
  

1 meter = 100 centimeters 1m = 100 cm
  

1 kilometer = 1000 meters 1km = 1000 m

A Handy Measurement Guide

The Atlantic Ocean Tank (the deepest 
tank in the UK) has 2.5 million litres of 
water and is 10.5 metres deep
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Using the measuring tools, 
calculate the size of the 
pegged out area in the 
Maritime Garden which marks 
the boundary of the potential 
tank site. Then record your 
measurements on the sketch 
so you can use this for your 
costing exercise and ultimately 
decide,  is this site big enough 
for housing the new Giant 
Squid Tank (as well as all the 
mechanical and electrical 
services) and allowing enough 
viewing	space	for	visitors	too?

The Maritime Garden –  
a potential site for the new tank
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ACTIVITY 3: 
DESIGN THE 
GIANT SQUID 
TANK 

 Activity Aim
•	Develop	concept	ideas	for	housing	the 
 Giant Squid (not the final design!)

•	To	understand	how	the	requirements, 
 constraints and opportunities for the 
 Giant Squid Tank are combined into design 
 concept options

•	Painting	from	a	new	perspective	 
 Tilt Brush will let you paint in 3D space 
 with virtual reality
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Design Considerations Checklist for the new Tank
This tank needs to be - comfortable, efficient, functional and safe

  

Specification  Questions Your notes

  

Functionality throughout •	 What	would	the	tank	look	like?	 
the Giant Squid Tank •	 How	big	would	the	tank	be?	 
(and building which  •	 What	shape	would	the	tank	be? 
will house the tank)  •	 How	would	the	Giant	Squid	be	fed? 
 •	 How	would	the	Aquarium	staff	 
	 	 access	the	tank? 
	 •	 How	would	the	building	services	 
	 	 fit	within	the	design?  

  

Visitor experience •	 Where	would	the	viewing	space	for	 
	 	 visitors	be	located? 
	 •	 How	will	you	ensure	this	is	an	 
  interactive tank so visitors can see the  
	 	 Giant	Squid? 
	 •	 How	will	you	ensure	everyone	can	 
	 	 access	the	tank?	

  

Safety in design •	 How	will	you	keep	the	Giant	Squid	 
  happy and safe given the risks  
	 	 of	captivity? 
	 •	 How	will	you	keep	the	aquarium	staff	 
	 	 safe	when	looking	after	the	Giant	Squid?	

  

Site location  •	 Where	will	you	build	the	new	tank?	 
(Page 5) •	 What	are	the	site	options	within	the	 
	 	 marked	boundary?

  

Impact on the National •	 How	will	the	new	tank	(and	building)	 
Marine Aquarium and  fit	with	the	existing	Aquarium? 
surrounding area •	 How	will	the	new	tank	fit	with	the	 
	 	 surrounding	area?   
 

Keep notes here of what you are learning from the 
architect to help inform your final design!
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Stage 2 RIBA Design Process – An example of a Concept 
Design – Marine Station Building
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Stage 3 RIBA Design Process – An example of a Developed 
Design – Marine Station Building
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Use this page to write 
down your thoughts!
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We hope you have enjoyed learning about 
the needs of the Giant Squid, understand 
more about the environment available to 
house the new tank and considered initial 
concept designs for the tank. 

Perhaps you have taken on the role of 
architect, structural engineer, mechanical 
and electrical engineer, quantity surveyor 
or project manager… felt inspired and 
had fun too! 

Today was focused on developing your 
concept designs for the new tank and to 
gather information. 

Now we would like to invite you 
to continue working, as a team, on 
developing your design for the new tank 
to house the Giant Squid. Perhaps your 
teacher will kindly allow time back in the 
classroom or you could continue working 
during	lunchtimes	or	after	school?

We would then like schools to support one 
entry per school to compete to become 
our STEMFest champions of 2017. 

Industry representatives from 
Building Plymouth are on hand to help 
Plymouth based schools judge in-school 
competitions	if	that	would	be	helpful?	
Contact emma.hewitt@plymouth.gov.uk 

NEXT STEPS AND 
OUTREACH OFFER  
FOR SCHOOLS

Thank you for joining us for 
STEMFest 2017!
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•	 One	design	entry	per	school	welcomed	by	5pm, 
 Friday 20 October 2017 

•	 Submit	your	team’s	design	for	the	Giant	Squid	Tank 
 on a maximum of A3 sized paper including names 
 of the students involved, the roles they undertook 
 and the school

•	 Entries	to	be	emailed	or	posted	to	Building 
 Plymouth - building.plymouth@plymouth.gov.uk  
 or Emma Hewitt, Building Plymouth Skills Co 
 ordinator, Learning and Communities, Plymouth 
 City Council, Windsor House, Plymouth, PL6 5UF

•	 Finalist	teams	will	be	invited	to	the	National 
 Marine Aquarium on Thursday 2 November, 5pm 
 when awards will be presented by industry to the 
 winning teams 

Good 
luck! 

Now onto the details for entering  
our STEMFest2017/ Building 
Plymouth competition:

COMPETITION!
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Building Plymouth is a Council led 
partnership with local construction and 
built environment stakeholders’ that 
aims to link local people with jobs and 
apprenticeships, training and  
career opportunities.

The main objective is to increase the 
number of local people entering the 
sector to deliver the 10,000 projected 
new jobs being created by the booming 
construction pipeline of the City. 

A key priority is to increase awareness 
of the 180+ job roles available within the 
construction and built environment sector 
with young people, schools and parents/ 
guardians–across trade, technical and 
professional career pathways. 

By partnering with the NMA for STEMFest 
we are aiming to inspire the next 
generation to join our industry. 

With 60% of the job vacancies being 
related to the design and management 
end of the sector, we are keen to  
promote these skills and career 
opportunities today.
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Working in partnership 
with the construction and 
built environment sector to 
connect local people with 
exciting career opportunities.
•	 Apprenticeships
•	 Jobs
•	 Taster	sessions
•	 Training
•	 Work	experience

Find out more:
Visit  –  www.buildingplymouth.co.uk and find 
the current location of the ‘pop up’ Building 
Plymouth	Job	Shop

Email  –  building.plymouth@plymouth.gov.uk
Call  –  07825 263742
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ONCE YOU START 
A CAREER IN CONSTRUCTION 
YOU’LL NEVER LOOK BACK

Construction is a career where you never stop moving,  
never stop learning and never stop playing your part.  
With 224,000 new jobs over the next five years your  
career is going in the right direction.
Construction is a career like no other.

Industry led, funded by the CITB levy

goconstruct.org


